Reduction of smooth muscle hyperplasia in vein grafts in athymic rats.
While developing an animal model of a vascular malformation, we found that two doses of cyclosporin A significantly reduced the smooth muscle cell hyperplasia observed in vein-arterial interposition grafts in Sprague-Dawley rats. Therefore, we hypothesized that T cells may either produce or augment a mitogen for vascular smooth muscle cells. To further investigate this, we quantitated the extent of smooth muscle cell hyperplasia in the vein grafts of athymic nude rats that lack mature, functioning T cells. Male Sprague-Dawley rats (275 to 350 gm) and athymic nude rats were anesthetized, and a segment of the superficial epigastric vein was placed into the transected femoral artery using microsurgical techniques. Sprague-Dawley rats (N = 9) and athymic nude rats (N = 5) undergoing vein grafting received 30 mg/kg cyclosporin A intraperitoneally, intraoperatively and 24 hours later. Sprague-Dawley rats (N = 7) and athymic nude rats (N = 6) that had vein grafts were not treated with cyclosporin A. Animals were killed at either 3 weeks or 6 weeks and histologic sections were taken from the middle of the graft to avoid clamp-induced trauma. At 3 weeks, untreated vein grafts in Sprague-Dawley rats exposed to arterial pressure exhibited a nine-fold increase in smooth muscle hyperplasia compared with the preoperative vein. Treatment of Sprague-Dawley rats with cyclosporin A resulted in a 57% reduction of smooth muscle hyperplasia (p less than 0.05). Vein grafts from athymic nude rats exhibited a 51% reduction in smooth muscle hyperplasia (p less than 0.05). Sprague-Dawley rats killed at 6 weeks revealed a recovery of smooth muscle hyperplasia equivalent to an untreated Sprague-Dawley vein graft at 3 weeks. Inhibition of smooth muscle hyperplasia persisted for 6 weeks in the athymic nude rats. Cyclosporin A administration or T cell deficiency in athymic nude rats decreases the smooth muscle hyperplasia observed in venous grafts exposed to arterial pressure. This finding provides evidence for a possible role of T cells in the regulation of cell growth in the vascular wall.